Phase Transition of Thylakoid Membranes Modulates Photoinhibition in the Cyanobacterium Anabaena siamensis.
A shift of the growth temperature from 40 degrees C to 18 degrees C promoted an increase in the degree of fatty acids unsaturation and a decrease, from 26 degrees C to 0 degrees C, of the phase transition temperature of thylakoid membranes in Anabaena siamensis. The pattern of photoinhibition of photosynthesis at distinct temperatures varied as a function of the phase transition temperature. In the absence of streptomycin, a pronounced photoinhibition at temperatures near the phase transition (26 degrees C) was observed in cells grown at 40 degrees C, while protection from photodamage was observed at chilling temperatures (15 degrees C to 5 degrees C). In this same range of temperature, such a protection was not verified if cells were grown at 18 degrees C. In both types of cells, however, the rate of photoinactivation in the presence of streptomycin was progressively decreased by lowering the temperature of photoinhibition. When recovery from photoinhibition was followed at the respective temperature in which cells were grown, the restoration profile of the photosynthetic O(2) evolution to initial levels was essentially the same in both types of cells. The protective effect of low temperatures against photoinhibition was attributed to a decreased solubility and diffusion of oxygen in the thylakoid membranes due to an increase of the membrane viscosity that would avoid the photogeneration of reactive oxygen species around PS II.